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pproximately 85% of all cases of primary hyperparathyroidism
(PHPT) are caused by solitary parathyroid adenoma (SPA).1 Gam-
ma probe guided minimal invasive parathyroidectomy (GP-MIP) is

a very attractive surgical approach to treat patientswith PHPT secondary to
SPA.2-5 But, GP-MIP can be performed only in 99mTc-sestamibi positive SPA.
The radioguided occult lesion localization (ROLL) technique has become a
standard for several breast units worldwide.6 In this study, we applied ROLL
technique with 99mTc-macro albumin aggregate (MAA) for surgical treat-
ment of 99mTc-sestamibi negative SPA case.

Surgical Treatment of the Tc-99m
Sestamibi Negative Solitary Parathyroid

Adenoma with Radioguided Occult Lesion
Localization (ROLL) Technique: Case Report

AABBSS  TTRRAACCTT  A 75-ye ar- old wo man who had un der go ne bi la te ral sub to tal thyro i dec tomy for mul -
ti no du lar go it re was re fer red to our cli nic for pa rath yro id scin tig raphy du e to pri mary hyper pa -
rath yro i dism. Du al pha se 99mTc-ses ta mi bi scin tig raphy was ne ga ti ve for pa rath yro id ade no ma.
Ul tra so nog rap hic (USG) eva lu a ti on re ve a led a hypo e co ic ro und le si on, lo ca ted at the right thyro id
bed and su pe ri or to the thyro id rem nant, me a su ring 15 × 10 mm. US gu i ded fi ne ne ed le as pi ra ti on
bi opsy was per for med. His to pat ho lo gi cal fin dings we re com pa tib le with pa rath yro id ade no ma. 1
mCi 99mTc-mac ro al bu min ag gre ga te was in jec ted in to the le si on un der USG gu i den ce 16 ho urs be-
fo re the sur gery. Ra di o gu i ded oc cult le si on lo ca li za ti on (ROLL) tech ni qu e was app li ed for sur gi cal
ex ci si on of Tc-99m ses ta mi bi ne ga ti ve so li tary pa rath yro id ade no ma (SPA) un der lo cal anest he si a. In
li te ra tu re, this is the first re port of using ROLL tech ni qu e for sur gi cal tre at ment of the 99mTc-ses ta -
mi bi ne ga ti ve SPA.

KKeeyy  WWoorrddss::  Pa rath yro id ne op lasms; ra di o sur gery   

ÖÖZZEETT  Mul ti no dü ler gu atr ta nı sı ile bi la te ral sub to tal ti ro i dek to mi ope ras yo nu ge çir miş olan 75 ya -
şın da ki ba yan has ta pri mer hi per pa ra ti ro i dizm ön ta nı sı ile pa ra ti ro id sin tig ra fi si çe kil mek üze re kli -
ni ği mi ze yön len di ril di. Çift za man lı pa ra ti ro id sin tig ra fi sin de pa ra ti ro id ade no mu ile uyum lu bul gu
sap tan ma dı. Ul tra so nog ra fik (USG) de ğer len dir me de sağ ti ro id lo jun da, ba ki ye ti ro id do ku su nun
üst kıs mın da 15 × 10 mm bo yu tun da hi po e ko ik yu var lak lez yon iz len di. US eş li ğin de in ce iğ ne as -
pi ras yon bi yop si si ya pıl dı. His to pa to lo jik de ğer len dir me pa ra ti ro id ade no mu ile uyum lu idi. Ope -
ras yon dan 16 sa at ön ce USG eş li ğin de 1mCi 99mTc-mac ro al bu min ag gre gat lez yon içi ne en jek te
edil di. Tc-99m ses ta mi bi ne ga tif so li ter pa ra ti ro id ade no mu ra di o gu i ded oc cult le si on lo ca li za ti on
(ROLL) tek ni ği ile lo kal anes te zi al tın da cerrahi olarak çıkarıldı. Bu olgu, literatürde ROLL tekniği
ile cerrahi eksizyon yapılan ilk Tc-99m sestamibi negatif soliter paratiroid adenomudur.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pa ra ti ro id tü mör le ri; rad yo cer ra hi     
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CA SE RE PORT

RA DI O GU I DED LO CA LI SA TI ON PRO CE DU RE

Hu man se rum al bu min mac ro ag gre ga te (Tech nos -
can, Lyo MA A, Mal linc krodt Me di cal, Pet ten, The
Net her lands) la be led with 1 mCi of freshly elu ted
99mTc was in jec ted in 0.2 ml of sa li ne in to the le si on
un der ul tra so nog raphy (USG) gu i dan ce. The pro be
was at tac hed to a ne ed le bi opsy de vi ce which was
in ser ted in to the SPA ma nu ally. The ne ed le tip was
po si ti o ned at the cen ter of the le si on as shown by a
chan ge in ec ho ge ni city at the le si on si te; ra di ot ra cer
was then in jec ted, fol lo wed by an ad di ti o nal 0.2 ml
of sa li ne. Sta tic la te ral and an te ri or scin tig rap hic
ima ges we re ac qu i red 30 mi nu tes (min) af ter ra di -
ot ra cer in jec ti on. Ima ges we re ac qu i red col lec ting
500.000 co unts in a 256 × 256 pi xel mat rix. The im-
a ges we re as ses sed for the con trol ling the ra di ot ra -
cer up ta ke in le si on, pre sen ce of any ra di o ac ti ve
con ta mi na ti on and spre ad of ra di ot ra cer in the
neck. Sur gi cal ex ci si on was performed 16 ho urs af -
ter fol lo wing the 99mTc-MA A in jec ti on in to the
SPA. The in tra o pe ra ti ve hand-hel d gam ma pro be
(GP) (C-Trak System, Ca re Wi se, Mor gan Hill, Ca l-
i for ni a, USA) was used to de tect the SPA. The pa ti -
ent’s neck was scan ned with the gam ma pro be to
lo ca li ze the are a of ma xi mal ra di o ac ti vity al lo wing
ap prop ri a te lo ca ti on of the in ci si on over the le si on.
The hot are a was iden ti fi ed by a GP. Ope ra ti on was
do ne un der lo cal anes te si a. Ca re ful dis sec ti on was
car ri ed out fol lo wing the are a of ma xi mum ra di o -
ac ti vity un til the pa rath yro id le si on we re iden ti fi ed
and ex ci sed. Af ter the SPA we re re mo ved, ra di o ac -
ti vity was me a su red in the le si on bed to con firm the
suc cess of the dis sec ti on. 

CA SE

A 75-ye ar-old wo man who had un der go ne bi la te -
ral sub to tal thyro i dec tomy for mul ti no du lar go it re
was re fer red to our cli nic for pa rath yro id scin tig -
raphy du e to PHPT. Se rum PTH le vel was 362.3
pg/ml and Ca le vel was 11.2 mg/dl. Du al pha se Tc-
99m ses ta mi bi scin tig raphy was app li ed 20 and 120
min af ter the in tra ve no us in jec ti on of 20 mCi 99mTc.
Du al he ad gam ma ca me ra (E-cam, Si e mens, Er lan -
gen, Ger many) equ ip ped with low-energy high-re -

so lu ti on pa ral lel ho le col li ma tors was used for ima -
ge ac qu i si ti on. Pla nar sta tic ima ges of the an te ri or
vi ew of the neck and me di as ti num, at a mat rix si -
ze of 128 × 128, we re ob ta i ned with the pa ti ent in
the su pi ne po si ti on for 10 min. The re was not any
Tc-99m ses ta mi bi up ta ke com pa tib le with SPA in
the neck or me di as ti num. Ul tra so nog rap hic (USG)
eva lu a ti on re ve a led a hypo e co ic ro und le si on, lo-
ca ted at the right thyro id bed and su pe ri or to the
thyro id rem nant, me a su ring 15 × 10 mm (Fi gu re 1).
The se fin dings are sus pi ci o us for SPA. USG-gu i ded
fi ne ne ed le as pi ra ti on bi opsy was per for med using
22-ga u ge ne ed les at tac hed to a 5 ml syrin ge, in ser -
ted to the le si on un der USG con trol. His to pat ho lo -
gi cal analy sis re ve a led pa rath yro id ade no ma.
Sur gi cal ex cisi on of SPA with ROLL tech ni qu e
using 99mTc-MA A was app li ed un der lo cal anest he -
si a. The GP co unt va lu e of ex vi vo SPA and back-
gro und we re 1450/10s and 680/10s res pec ti vely.
Ope ra ti on ti me was 20 min. Pe ro pe ra tive pat ho lo -
gi cal di ag no sis of ex ci sed le si on was con fir med be -
ing pa rath yro id ade no ma with fro zen sec ti on.
Se rum PTH le vel was 8.7 pg/ml and Ca le vel was
8.4 mg/dl on pos to pe ra tive 1st day. 

DIS CUS SI ON
Alt ho ugh bi la te ral neck exp lo ra ti on is still ac cep -
ted as the gold stan dard for tre at ment of PHPT,

FI GU RE 1: Thyri od USG re ve a led a hypo e co ic ro und le si on, lo ca ted at the
right thyro id bed and su pe ri or to the thyro id rem nant, me a su ring 15 × 10 mm
(whi te ar row).
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many sur ge ons con si der this pro ce du re an over -
tre at ment, be ca u se in most ca ses PHPT is du e to a
SPA.2,7 GP-MIP has emer ged as an ac cep ted al ter -
na ti ve to stan dard 4-gland cer vi cal exp lo ra ti on for
pa ti ents with PHPT.2-5,8 GP-MIP is al so per for med
on pa ti ents with SPA who had un der go ne pre vi o -
us thyro id or pa rath yro id sur gery, thus li mi ting
the sur gi cal tra u ma and pos sib le re la ted comp li ca -
ti ons.9

One of the ca u ses for the inef fec ti ve sur gi cal
tre at ment is fa i lu re in lo ca li za ti on of SPA.10 Ac cu -
ra te pre o pe ra ti ve lo ca li za ti on of the hyper func ti o -
ning pa rath yro id gland is cri ti cal to the suc cess of
any tar ge ted sur gi cal ap pro ach. Ho we ver, fa i lu re of
com monly used pre o pe ra ti ve ima ging tests to pro-
vi de de fi ni ti ve lo ca li zing in for ma ti on is not in fre -
qu ent, dec re a sing the abi lity to pur su e a mi ni mally
in va si ve ap pro ach to pa rath yro i dec tomy.11

USG of the neck is a use ful pro ce du re for lo ca l-
i zing pa rath yro id ab nor ma li ti es. The sen si ti vity of
USG iden ti fi ca ti onof SPA ran ges bet we en 70% and
80%, whe re as the ran ge is much wi der (30-90%)
when the de tec ti on of simply en lar ged pa rath yro -
id glands is con si de red.12-14 SPA can be vi su a li zed
in a va ri ety of pro jec ti ons, and USG can be used as
a gu i de to bi opsy and fi ne-ne ed le as pi ra ti on.

For de tec ti on of SPA, the sen si ti vity of pre o -
pe ra ti ve ima ging with Tc99m-ses tam bi  is ge ne rally
re por ted to ran ge from 80% to 95%. Ru da et al re-
por ted that sen si ti vity of ses ta mi bi for SPA was es-
ti ma ted as 88.44% in the ir me ta a naly tic study of
160 ar tic les.15 The de ve lop ment of fast and ef fi ci -
ent scin tig rap hic tech ni qu es for pre-ope ra ti ve lo-
ca li sa ti on of SPA, par ti cu larly with the use of
Tc-99m ses ta mi bi, en co u ra ged the in tro duc ti on of
GP-MIP.

GP-MIP has emer ged as an ac cep ted al ter na ti -
ve to stan dard 4-gland cer vi cal exp lo ra ti on for pa-
ti ents with PHPT.2-5,8 It is of fe red to pa ti ents who
ha ve a lo ca li zed are a on 99mTc-ses ta mi bi scan that is
sug ges ti ve of a SPA. GP-MIP can be plan ned in
abo ut 60-70% of pa ti ents with PHPT when ca re ful

pa ti ent se lec ti on is per for med on the ba sis of ac cu -
ra te pre o pe ra ti ve lo ca li sing ima ging.2,4 The suc cess
ra tes of this met hod vary from 95% to 100%.2-5,8

Un for tu na tely, so me SPA do not re ta in ses ta -
mi bi. The over-ex pres si on of mul tid rug re sis tant
pro te in or p-glycop ro te in may be the pre do mi nant
ca u se of ne ga ti ve scans on de la yed ima ging. The ot -
her li kely ca u se of fa i lu re to ob ser ve ove rac ti ve
SPA re la tes to the si ze of the SPA with most ob ser -
vers fin ding it dif fi cult to vi su a li ze SPA smal ler
than 500 mg. The pre sen ce of mi toc hon dri a-rich
oxy phil cells pre su mably ac co unts for ses ta mi bi up-
ta ke in SPA, and fe wer oxy phil cells, and hen ce fe -
wer mi toc hon dri a  may ac co unt for both lo wer
up ta ke and ra pid was ho ut of ses ta mi bi from the
SPA.16-18 USG pro vi des comp le men tary in for ma ti -
on to nuc le ar me di ci ne scan ning and com bi ned use
of USG and pa rath yro id scin tig raphy in cre a ses the
sen si ti vity and spe ci fity of pre o pe ra ti ve de tec ti on
of the SPA es pe ci ally in pa ti ents with con co mi nant
no du lar thyro id di se a se.19 Furt her mo re, ses ta mi bi
ne ga ti ve SPA can be de tected with USG.11

Con ven ti o nal sur gi cal tre at ment of 99mTc-ses -
ta mi bi ne ga ti ve SPA is uni la te ral (USE) or bi la te ral
sur gi cal exp lo ra ti on (BSE).20,21 ROLL tech ni qu e
may pre vent sur gi cal comp li ca ti ons such as la ren -
ge al nev re in jury, vas cu lar in jury, hypo pa rath yo i -
dism which was se en in pa ti ents who had
un der go ne BSE or USE es pe ci ally in pa ti ents with
ex ten si ve scar ring re la ted to pre vi o us sur gery.22

In our ca se, 1 mCi 99mTc-MA A was in jec ted in
to the SPA un der USG gu i den ce 16 ho urs be fo re
the sur gery. ROLL tech ni qu e was app li ed for de-
tec ti on and ex ci si on tre at ment of Tc-99m ses ta mi -
bi ne ga ti ve SPA un der lo cal anest he si a.

This met hod enab les to directly localize SPA,
in a short ti me, wit ho ut un ne ces sary dis sec ti on of
the pa ti ent ha ving 99mTc-ses ta mi bi ne ga ti ve SPA
with prior neck ope ra ti on. We think that ROLL
tech ni qu e is an al ter na ti ve to con ven ti o nal met h-
ods for the tre at ment of 99mTc-ses ta mi bi ne ga ti ve
SPA.
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